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Immediate effects of 850 nm Diode Laser on patients with Cervical 
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INTRODUCTION
Myofascial pain syndrome (MPS), which is 
linked to certain trigger points (TrPs), is one 
of the most prevalent chronic, non-articular, 
musculoskeletal causes of neck pain. TrPs are 
most frequently identified in the upper trapezius 
and infraspinatus muscles.1 Tender points 
inside the tight muscle band are triggered and 
produced by excessive tension, pressure, or 
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Objectives
Myofascial pain syndrome (MPS) is one of the most common causes 
of chronic neck pain. Low level laser therapy (LLLT) is a physical 
therapy modality that can be used to reduce pain and improve function 
of patients with MPS. The aim of this study was to assess and evaluate 
the effects of LLLT added to the conventional physical therapy in 
comparison with the conventional physical therapy alone on pain 
intensity, pressure pain threshold (PPT) and cervical range of motion 
(ROM) in cervical MPS patients.

Methods and Materials
Twenty-four adults diagnosed with cervical MPS according to Travell 
and Simons’ criteria were randomized into 2 equal groups; Group 
A: receive LLLT on upper trapezius trigger points with conventional 
physical therapy, while Group B: receive conventional physical therapy 
alone.  Measured outcomes were pain, PPT and cervical flexion and 
extension ROM, using Numerical Rating Scale (NRS), Algometer and 
Goniometer, respectively. Outcomes were measured pre-treatment and 
immediately post-treatment.

Results and Discussion
A significant improvement in the pain, PPT and cervical flexion and 
extension were observed in all groups after treatment, compared to 
the pre-treatment values (P < .05). However, there was no significant 
difference between the study groups post treatment for all measured 
outcomes.

Conclusion
Low-level laser therapy is not considered a beneficial extension to the 
standard conventional therapy on active MPS as it didn’t add to the 
immediate effect of conventional physical therapy on pain, PPT and 
ROM in patients with cervical MPS.

Keywords
Myofascial pain syndrome; trigger point, laser therapy; LLLT; 
conventional therapy; RCT.
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contraction, which causes referred pain.2 Uncertainty 
exists regarding the precise mechanism that led to MPS 
development. According to one theory, TrPs are brought 
on by abnormal electrical activity in the connective 
tissue surrounding the neuromuscular junction and 
the neuromuscular junction itself.3 Additionally, the 
Integrated Trigger Hypothesis postulates that repeated 
micro trauma causes a “energy crisis” with excessive 
Acetyl choline release, increasing the metabolic 
demands on the muscle and impairing circulation, 
which ultimately results in the formation of TrPs.4 
Different methods, including massage, acupuncture, 
electrotherapy, local injections, exercise, and laser 
therapy programmes, were frequently implemented to 
control MPS.5 
A light-based method called low-level laser therapy 
(LLLT) is used for relieving pain and neurological 
diseases, reduce inflammation and edoema, and speed 
up the healing of deeper tissues and wounds.6 With more 
ATP created and less reactive oxygen species available 
as a result of the mitochondria’s absorption of photons, 
transcription factors are activated. 7 7 As a result, it is 
regarded as a relatively novel physical therapy technique 
that has the potential to reduce discomfort and, as a 
result, enhance function in a variety of musculoskeletal 
problems. 
By lowering muscle arteriole spasm and oxidative stress, 
laser therapy can enhance tissue oxygenation and lessen 
muscular fatigue.8 The LLLT may boost endogenous 
endorphin production and lower pro-inflammatory 
neuropeptides such substance P, hence lowering pain.9 
The action of LLLT on the sodium-potassium pump 
changed nerve excitation and conduction, which 
decreased pain perception.10 
The results of a previous systematic review, which 
employed LLLT for 2-4 weeks and included five studies 
in the meta-analysis to examine the effectiveness of the 
therapy in reducing pain in patients with cervical MPS, 
were in favour of LLLT.11 Another systematic review 
found a conflicting evidence for the benefit of LLLT 
in improving pain immediately and in short-term in 
chronic MPS patients.12

Therefore, the objective of this randomized controlled 
trial was to assess and evaluate the immediate effects 
of LLLT added to the conventional physical therapy 
in comparison with the conventional physical therapy 
alone on intensity of pain, pressure pain threshold 

(PPT) and neck range of motion (ROM) in patients with 
cervical MPS.
Material and methods 

Study design 

This was a randomized clinical trial, applying the 
Consolidated Standards of Reporting Trials guidelines 
(CONSORT).13 It was registered on PACTR with 
registration number PACTR202306638021904.
Randomization sequence was generated using a block 
randomization website,14 with bock size= 6 to assign the 
participants in two equal parallel groups with allocation 
ratio 1:1.  Randomization and allocation were done by 
an independent person, not involved in the study. After 
each participant satisfied the eligibility criteria and 
consented to participate; they were assigned to one of 
these two groups, as shown in (Figure 1): 
Group A: Laser therapy group, which received LLLT in 
addition to the conventional physical therapy program. 
Group B: Control group, which received the 
conventional physical therapy program alone. 
The participants, investigator and assessor were not 
blinded, because of the nature of the interventions. The 
principle investigator performed the interventions and 
assessment. 
Study population 

Twenty-four cervical myofascial pain syndrome male 
patients participated in this study. They were selected 
from private physical therapy clinic. Participants were 
chosen based on the following criteria for inclusion:
Adults; over 18 years old. 
Diagnosis of MPS in accordance with Travell and 
Simons’ criteria. For a diagnosis, there had to be five 
major criteria and at least one minor criterion. Regional 
pain, referred pain, a taut band, a tender point in the 
band, and a limited range of motion are the major 
criteria. Minor criteria include; complaints of a local 
twitch response, pain that are triggered by pressure on 
the tender spot, and pain alleviation with injections or 
stretching.15

Had active and palpable TrPs that cause pain and/or 
referred pain by pressure either on one side of the upper 
trapezius muscle or both sides, with pain duration less 
than one week. 
Exclusion criteria were; fractures or open wound, other 
neuro-musculo-skeletal disorders causes neck pain such 

Enrollment
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as fibromyalgia, cervical disc lesion, radiculopathy or 
myelopathy, other systemic diseases, previous surgical 
procedures, or recent trigger point injection. 
Study interventions 

1.	 Low Level Laser Therapy: 
Laser therapy group received LLLT on the affected side 
of neck and shoulder. It was performed using LLLT 
device (INTELECT® NEO THERAPY SYSTEM, 
6001-INT, Chattanooga) with the parameters shown 
in (Table 1). After eye protection, skin cleaning and 
stretching; laser therapy was done by placing the 
probe to the affected upper trapezius muscle with little 
pressure over the trigger points. 
2. Conventional Physical Therapy: 
Group A and B individuals were all given a conventional 
physical therapy program for neck and shoulder pain 
lasted for 30 minutes, which included; ultrasound 
therapy (US) for 5 min (continuous mode, 2 W/cm2, 
1 MHz) followed by hot packs and transcutaneous 
electrical nerve stimulation (TENS) for 15 min and 
finally 10 minutes of stretching and isometric exercises 
for neck and shoulder. 
Measured outcome 

All participants had pre-treatment and post-treatment 
evaluation, to determine the immediate effects of 
the laser and conventional therapies. Pain intensity, 
pressure pain threshold, and range of motion were all 
outcomes that were measured.
•	 Pain: 
The Numerical Rating Scale (NRS), an 11-point 
numeric scale with a range from 0 (no pain) to 10 (the 
most agonizing pain imaginable), was used to measure 
pain and the patients were asked to report the average 
pain intensity. 
•	 Pressure pain threshold (PPT): 
The upper trapezius muscle’s tenderness and pressure 
pain threshold, which is the lowest pressure (kg/cm2) 
that causes pain or discomfort, were tested using the 
WANGER force dial. The participants sat erect in chairs 
with their feet flat on the floor, hands on their legs, and 
backs fully supported. The myofascial trigger points in 
the upper trapezius muscle were precisely located on 
the force gauge’s rubber disk, which had a surface area 
of 1 cm2. Gradual compression was then administered 
at a rate of roughly 0.5 kg/cm2/s, perpendicular to the 

upper trapezius muscle fibers. The participant’s pain 
threshold was reached by gradually increasing the 
pressure, and the pressure was measured in kg/cm2 
at that point. Measurements were made three times, 
each at a 60-second interval, and the mean value was 
determined.
•	 Cervical range of motion: 
Goniometer was used to assess the active range of 
motion (ROM) of the cervical joint in flexion and 
extension. The participants were sitting with thoracic 
and lumbar spine well supported by the back of the 
chair, and shoulder girdle was stabilized. Goniometer 
was over the external auditory meatus, the stationary 
arm aligned perpendicular to the floor and the moving 
arm to the base of the nose. The participants were 
instructed to perform cervical flexion and extension with 
the maximum active range of motion and the readings 
of the goniometer were recorded at each extreme of the 
motion. 
Statistical analysis

Version 26 of SPSS for Windows (SPSS, Inc., Chicago, 
IL) was used for the statistical analysis. The pain, PPT, 
and ROM values in all groups had normal distributions 
and did not violate the parametric assumption, according 
to descriptive analysis, mean (standard deviation), 
histograms with the normal distribution curve, and the 
Shapiro-Wilk test for data normality. To compare the 
variables at various measuring intervals (within group), 
the Paired-Samples T test was utilized. While, between 
subjects factor which had  two  levels (Laser therapy 
and Control groups) was assessed using Independent-
Samples T Test. Alpha level was 0.05. Analysis was 
done as if each subject received the treatment or control 
condition as planned. 

ETHICAL CONSIDERATIONS
This RCT was conducted under the guidelines and the 
approval of Ethics Committee of the National Institute 
of Laser Enhanced Sciences (NILES), Cairo University. 
All participants completed a consent form authorizing 
their participation after being informed of the study 
methodology prior to their involvement.

RESULTS
The mean and standard deviation of subjects’ age 
in both groups were 37.42 (13.6) and 33.92 (5.6) for 
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Laser therapy and Control groups, respectively with no 
statistically difference between groups at baseline (P > 
0.05), as shown in (Table 2). MPS were 3 on the right 
and 9 on the left in the Laser therapy group, compared 
to 5 on the right and 7 on the left in the Control group.

Table (1): LLLT parameters:

Laser type GaAlAs Diode, CW

Wavelength 850 nm

Treatment time per point 70 sec (total around 6 min)

Output power 100 mW

Energy density 8.9 J/cm2

Spot size 0.5 cm2

Points on the trigger point (maximum 5 points)

Probe

directly, stationary, perpendicular and 

slightly contacting the skin of participants 

during the treatment process

Within group comparison of intensity of pain, PPT and 
cervical flexion and extension ROM showed statistically 
significant within each group post treatment (P < 0.05), 
(Table 2).

Between groups comparison showed no statistically 
significant difference between mean values of intensity 
of pain, PPT and cervical flexion and extension ROM 
measurement between the study groups after treatment 
(P = 0.404, 0.903, 0.95 and 0.066) for each measured 
outcome, respectively, (Table 2).

Table 2: Comparison between Mean (SD) values of 
outcome measured variables before and after treatment 
within and between groups:

Laser 
therapy 

Group (n= 
12)

Mean (SD)

Control 
Group 
(n= 12)
Mean 
(SD)

P-value

Pain

Before 
Treatment 5.92 (2.2) 5.92 (1.6) 1

After Treatment 2.92 (1.9) 2.25 (1.9) 0.404

P-value < 0. 001 < 0. 001

PPT

Before 
Treatment 57.08 (17.2) 48.33 

(21.5) 0.283

After Treatment 76.25 (15.5) 75.42 
(17.6) 0.903

P-value < 0. 001 0. 001

Laser 
therapy 

Group (n= 
12)

Mean (SD)

Control 
Group 
(n= 12)
Mean 
(SD)

P-value

Flexion 

Before 
Treatment 52.96 (6.7) 51.67 

(11.9) 0.747

After Treatment 57.67 (6.5) 57.92 (12) 0.95

P-value 0.008 0.007

Extension

Before 
Treatment 67.67 (6.5) 74.17 (4.7) 0.01

After Treatment 72.17 (7) 77.08 (5.4) 0.066

P-value 0. 002 0.027

Notes: * = significant at P< 0.05.

DISCUSSION
In this study, 30 min of conventional physical therapy 
program for neck and shoulder (US, hot packs, TENS, 
and stretching and isometric exercises) significantly 
improve the symptoms (pain, PPT and cervical ROM) 
immediately in patients with MPS (active trigger 
points) without any significant difference after adding 
LLLT (850 nm – 100 mW) to the conventional therapy. 

In a prior study, 16 the immediate efficacy of LLLT 
applied to trigger points for cervical MPS patients was 
evaluated. It was found that the 810 nm Ga-Al-As laser, 
which has a maximum power output of 150 mW, is more 
effective than a sham laser at providing pain relief.16 
The laser therapy has immediate analgesic effects 
as it decreases mitochondrial membrane potential in 
the dorsal root ganglion neurons that leading to neural 
blockage.17 Within 15 minutes of application, LLLT 
reduces trigger point tenderness, which is a clinical 
finding that may be explained by suppression of 
transmission at the neuromuscular junction.18

However, in the present study, the effect of laser therapy 
could be covered by the other modalities used or it is 
not a beneficial extension to the standard conventional 
therapy. To increase physiologic functioning and 
exercise tolerance, it is crucial to use multimodal 
treatment plans in rehabilitation; this makes it 
challenging to assess the independent value of a certain 
modality on its own.12 Multimodal treatment approaches 
with exercise, modalities, and education may help MPS 
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symptoms, according to Barbero et al.19 Additionally, 
Rickards came to the conclusion that TENS, a quick-
fix painkiller, and laser, a short-term remedy, could 
both help myofascial trigger patients.20 Previous 
randomized trials assessed the immediate effects of hot 
packs combined with ultrasonography 21 and revealed 
that the TrPs significantly improved when TENS was 
used in conjunction with heated packs, myofascial 
release, and active ROM exercises. 22 Exercise has also 
been shown to reduce the severity of myofascial pain 
in individuals, and it seems that combining stretching 
and strengthening activities has the greatest benefit.5 
The used modalities in the current conventional 
therapy program are effective, separately or combined, 
according to the previously mentioned references, and 
so the effect of LLLT as a stand-alone modality should 
be further assessed.

Numerous RCTs have reported contradictory results for 
LLLT application to manage MPS. Among these studies, 
two studies used 904 nm laser, compared the effect of 
LLLT (18 J per session, 600 seconds) with US as a 
stand-alone therapies and with placeboes 23 or compared 
LLLT (74mJ/cm2, 30sec) with US and with ischemic 
compression.24 After applying the interventions for 
2 weeks Manca et al. concluded that the use of laser 
therapy or US as a stand-alone therapies could induce 
a rapid response to pain relief, PPT and cervical ROM, 
however, there were no differences seen between the 
treatment groups and placebo groups.23 On the other 
hand, Kannan revealed significant improvement in 
pain, provocative pain and cervical ROM among all 
3 groups with a significant improvement favoring the 
laser groups after 5 days.24 Dundar et al. compared 
830-nm laser therapy (7 J, 2 min) with placebo added 
to daily isometric and stretching exercises and detected 
significant improvements in pain, ROM and the neck 
disability index after 4 weeksand the results showed 
that, between the two groups, no differences that 
could be considered significant were found.25 Another 
study found that; patients with lateral epicondylitis 
gain significantly more with cyriax physiotherapy 
combined with low level laser therapy than from cyriax 
physiotherapy alone during a three-week period. 26 It 
is evident from these studies that the optimal effective 
parameters of LLLT for MPS were not yet known. 
There are a wide range of LLLT protocols with different 

parameters, wavelengths, powers, doses, duration and 
depth of the trigger points, which could attribute to 
these differences in laser therapy effectiveness. 

Limitations and recommendations:

The present study’s limitations included the small 
number of the sample and the study’s exclusivity to 
men. Besides, the needs to compare both interventions 
to placebo and other interventions to determine the 
effectiveness of the interventions, overcome the placebo 
effects and serve as a baseline. In addition, no evidence 
of standardized LLLT regimens for patients of cervical 
MPS was available. 

Therefore, larger randomized placebo-controlled 
trials that evaluating laser as a stand-alone therapy 
are recommended. In addition, comparing different 
treatment regimens with each other to reach the most 
effective and appropriate protocol. Furthermore, using 
more objective assessment of the outcomes is needed.

CONCLUSION
Adding Low-level laser therapy to the conventional 
physical therapy had a equivalent immediate impact on 
pain relief, pressure pain threshold decrease, and cervical 
range of motion improvement as conventional physical 
therapy alone, among the patients of cervical myofascial 
pain syndrome, with no significant difference between 
them. Laser therapy is not considered a beneficial 
extension to the standard conventional therapy and 
its effectiveness as a stand-alone therapy should be 
confirmed by additional randomized controlled trials 
for longer duration.
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